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8/167/60/000/0C4/001 /G603

A006/A001
AUTHORS: Sharipkulov, R. S.,%ﬂw, Goncharov, I. Ye.,"Zudin, I. F,,
Tinchevskiy, B. V., Tokoshkin, D. A,
1%
TITLE: The Effect of Chromium-;\and Manganese\/%n Phase Transformations of

Chrome-Manganese Steels \

PERIODICAL: Izvestiya Akademii Nauk UzSSR, Seriya teklmicheskikh naiuk, 1960,
No. 4, pp. 62-69

TEXT: In developing chrome-manganese stainless steels by replacing the
nickel by manganese, investigations into structural phases had been carried out
previously by A, V. Shultin, F, F. Knimushin, F. M, Becket (Ref. 1, 2, T}

G. V. Estulin (Ref. 3); A. T. Grigor'yev, D, L. Kudryavisev (Ref. 4, 6) and —
foreign salentists (Ref. 8-10). In the present article information is given on
the effect of manganese and chromium on phase transformations in steel, In a
12-kg induction furnace, 16 alloys with different chromium and manganese content
and one chrome-nickel alloy containing Ti{ were melted. Chenges in hardness afier
water quenching at 800, 900, 1,000, 1,100 and 1,200°C were studied., The
dependence of the hardness on temperature is shown in Table 3. After quenching
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The Effect of Chromium and Manganese on Phase Transformations of Chrome-Manganese
Steels .

the specimens were subjected to an analysis of the microstructure. The steels

were tempered at 650, 700, 750 and 800°C. Changes in H_., depending on the
tempering time of steels with 17% Cr, quenched at 1,1000C are given in Table U, /
The connection of a possible § -phase formation and higher hardness was deter- b/
mined by investigating the magnetic properties of tha stesl., Specimens of all
steel melts were analyzed on an M, S. Akulov type anisometer ai 20 c, after
tempering at 750 C for 10 hours. The amount of a ferromagnetlc phase was deter-
mined for various steel grades, Dilatometrical analysis was made on chrome-
manganese specimens quenched at 1,100 C with subsequent annealing et 750°C for

10 hours. Curves of temperature versus linear expansicn for three grades of

steel with 10% Cr were plotted (Fig. 2). A phase analysis was ‘made of pracipi-
tates out of an electrolyts on saturated potassium chloride base with addition

of 5 to 50 mg/l hydrochlorig acid and 5 to 25 g/1 oritic acid at a current

density of 0.6 - 1.0 amp/cm™ and a temperature rot over 20 G, A copper cylinder
was used as a cathode, 9 to 12 mm specimens were placed into a collodion bag
£411led with 100 - 130 ml of the filtrated electrolyte. The prscipltates were

—
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The Effect of Chromium and Manganese on Phase Transformations of Chrome-Manganese
Steels

separated from the electrolyte, washed and dried at 100°C in hydrogen atmosphere
for 20 to 30 minutes. Roentgenograms were taken of the dreld precipitates with
a PKJA (RKD) camera on Cr radiation without using a filter. Exposure time was
13 to 18 hours. A chemical analysis was made of precipitates separated out of

4 steel grades in an electrolyte composed of 250 g/l potassium chloride, 5 mg/l
hydrochloric acid, 5 g/1 oitric acid, 0.6 ~ 0.8 amp/cm® curren* density and

18 - 22°C inside the collodion bag. The investigations performed ylelded the
following results: At a content of 114 Mn, independent of the chromium content,
the steel contains in its structure austenite as well as ferrite, It is not
possible to convert the steel into the austenitic state by heat treatment, Steal
with 16 - 22% Mn and 8 - 10% Cr has a 7+ E-structure at temperatures below

140 - 21000 and an austenitic structure at a temperature over 210°C., The -
presence of the £-phase was not observed in steel with 27% Mn. In steels with
13 and 17%# Cr, independent of the manganese content, the structure is comgosed
of ferrite and austenits after quench-hardening at a temperature over 900°C.

The amount of ferrite in the steel group with 17% Cr is considersbly higher than

Card 3/4
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Steels

that of steels with 13% Cr. After heating to 600 - 900°C, the ferrite is
decomposed and the d-phase 1s formed (except X13M11 (Kn1311)Wand X17/11 (knrza)?
steels). Steels with 17 and 13¥ Cr contain carbide of tne M523536 type whish

may be expressed by the formula (Fe, Mn, Cr)2 05. There ars 5 tables, 2 figuras
and 11 references, 6 Soviet, 2 English and 3 German, =

ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurey AS USSR)
Gornyy otdel AN UzSSR (Mining Department of AS UzbekSSR)

SUBMITTED: December 23, 1959
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86076
ouy 8/180/60/000/005/017/0%3
16. 000 1043 E111/E135
AUTHORS: Bannykh, O,A., Zudin, I,F., Kashin, V.I., and
Srokosnkin, D.A. (Moscow) mﬂ
TITLE: Some Properties of lron-Aluminium Alloys Based on the

a-Solid Solution %

PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No.S5, pp.149-155

TEXT: The authors point to the advantageous pro erties (e.g.
low density, high corrosion- and scaling-resistance)ilof iron- {
aluminium alloys, in spite of which comparatively little \/(
industrial use is made of them. For their own investigation of

the strength and plasticity of such alloys the authors used the ™
following range of compositions, %: 4.87-16.82 Al; 0.005-0,0%94
Mn; 0.013-0.100 Si; 0.02-0.05 8; 0.002~0.012 P; 0.018-0,020.C;
0.002-0.015 0; 0,004-0,011 N; (not all the =S and P analyses
were carried out). The alloys were melted in a vacuum induction
furnace described by Kashin et al, (Ref.9) or in air from :
aluminium-deoxidized Armco iron and grade ABOOCO (AVO000)aluminium.
Fig.l shows alloy density as a function of aluminium content.
Impact strength as function of the test temperature is shown in
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Some Properties of Iron-Aluminium Alloys Based on the a-Solid
Solution

Fig.2 and the cold brittleness threshold (temperature at which

the alloy acquired an impact strength of 2 kg/cm@) as a function

of aluminium content in Fig.3 (air-melted alloys represented by
interrupted lines in both figures). For tensile testing at

20-700 O°C a type wiet -4P machine was used. Tensile strength, '
yield point and relative elongations; as functions of aluminium V?(
content for various temperatures, are shown in Fig.4, Fig.5

shows relative elongation as a function of temperature for air-

and vacuum-melted alloys (right- and left-hand graphs), Grain

size as a function of holding time at 1100 °C for vacuum-me lted
alloys is shown in Fig.6., The influence of heating temperature

on hardness for two alloys with 15% Al is shown in Fig,7 (air-
melted, curve 1; vacuum-melted, curve 2): the hardness of both

has a maximum at about 350-450 6C,'but rises much more steeply

and attains a higher value with vacuum melting, Vacuum melting

also improves other high-temperature properties of Fe-Al alloys.
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Some Properties of Iron-Aluminium Alloys Based on the a-Solid
Solution

Increasing aluminium content to about 15% increases strength at
20-600 ©°C; at 700 °C it has little effect, Maximum strength and

adequate plasticity are obtained at 400 OC; above 600 oC
strength falls sharply while plasticity increases.,

There are 7 figures, 1 table and 16 references: 5 Soviet,
10 English and 1 German,

SUBMITTED: May 27, 1960
Card 3/3%
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Alloying Chromium-Manganese (Cont,) SOV /5947

and corrosion properties of chromlium-manganese stalnless steels
are discussed, with particular attention given to the alloying

of steel containing 17 to 18% Cr and 12 to 15% Mn. The present
work 1s based on results of investigations carried out at the
Institute of Metallurgy, Academy of Sciences USSR, and on exper-
imental data published in Soviet and non-Soviet literature, No
personalities are mentioned. There are 53 references: 18 Soviet,
18 English, 16 German, and 1 Czech. :

TABLE OF CONTERNTS:

Foreword

I. Chromium-Manganese Stainless Steels
The Fe--Cr--Mn System

Effect of chromium and manganese on the struc-
ture and properties of steel

O vt w
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D217/D303
1 3130
AUTHORS: Rannykbe O:A¢ s and Zudin, I.F.
TITLE: Influence of quenching temperature on the formation of
th§ d-phase in chromium-manganese steel (18 % Cr, 14 %
Mn
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-

niya po sharoprochnym splavam, Ve 7, 1961, 159 - 168

PEXT: Yu.l. Kiselev participated in the experimental work. A steel
of the following chemical composition was studied: 0.0 % G, 0.53
Si. 1%.91 % Mn, 18.59 % Cr, 0.03 % N, 0,009 % S and 0.0%32 % P. This
was melted in an induction furnace. The ingot (12 xg) was forged
into cylindrical billets of 12 mm diemeter. These were water quen-
ched from 1100° and 12000C. The quenched metal was tempered 1n the
interval 500 -~ goQ0oC for period of 10 minutes to 130 hours. The chm-
ge in hardness and microhardness of a steel containing the ferro-
magnetic phaseés and the microstructures after tempering were stu-

died; an X-ray analysis was also carried outs It was found, that af-
card 1/2 J(
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ter quenching from 110000, the o-phase forms directly from the fer-
rite on tempering. In X-ray pictures taken of specimens after quen-
ching from 11000C and tempering for various periods of time; lines
for ferrite, austenite and the FeCr-type o-phuse were obtained. The
hardness of the steel is directly proportiona: to the quantity of
decomposed ferrite, After aquenching from 1200°C, the formation of
ol-phase from ferrite during tempering passes through intermediate
steges. In the first stage 'excese! austenite precipitates from the
ferrite. The change in hardness of the steel is not direectly pro-
portional to the ferrite content. There are 6 figures, 2 tables

and 12 references: 4 Soviet-bloc and 8 non-Soviet-bloc. The 4 most
recent references to the English-language publications read as fol-
lows: G.F. Tisinai, J.K. Stanlev and C.A. Samans. J. Metals, PFebru-
ary. 1956, R.P. Frerich and C.U. Clark, Yrans. ASY". 26, 19%4,; A.L.
Bindari, P.K. Koh and O. Zmeskal. Trans ASM, 43%. 2951, V.D. Pearson
and J.W. Christian, Acta, 5, 1952,
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AUTHORS ¢ Korneristyy,.Yu.K., annykh, O Zudin, I.Fes and
prokoshkin, Do A

TITLE: Influence of aluminum and carbon on properties of
gteel with 10 4 cr and 13 % Mn, at elevated tempera-
tures

SOURCE: Akademiya nauk SSSR. Institut metallurgile Issledo-

vaniya po gharoprochnymn gplavam, Ve 7, 1961, 317-328

TELT: The influence of Al addition in 4he range of 2:35 - 4.67 %
and of C in the ranse of 0.1 - 0.8 % was investigated in 10 % Cr
and 13 % Mn gteel in which the appearance of the o-phase ig excilu-
ded. The gamples were prepared by smelting in & magnesite crucibley
in an jnduction furnace, and consisted of Armco 1iron, Cr; Mn (9695%
pure) and Al metale C was introduced by addition of synthetic cast
iron. The ingots were forged into cylinders of 12 and 20 mm diame=
ter,..starting the forging &t 1150° - 12000C ending at 7509C. The
samples were then hardened by quenching in water from g500¢C for 2

gard 1/3 b(
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hours prior 1o testing. The resulting structures were? Without Al
gnd with 0.1 % (1), with 2.5 % Al, Oo4 %-¢. (V) and with 2,5 % Al,
0.8 % C (VI). These steels were austenitic. With 2,35 % Al and Co1%
¢ (II) the structure wag 65 4 gustenite 35 % ferrite; with 3,12

A1, 0.1 % ¢ (11I) - 90 ¢ ferrite; with 4,67 % AL, 0.1 % C () -
100 % ferrite. The temperature dependence of strength and plastici-
ty was examined, using an W -4P (IM-4R) machine. The hot hardness
was examined at 7000, 8000 and for gamples V and VI also at 900°C,
on the BHM-—MF1(VIM—IM) apparatus, using & s&b pire identor. Resis-
tance to creep was examined on the un-2 (Ip-2) and 1P-5 machines,
using stresses of 9 kg/mm2 in the temperature range of 550 - 750°C.
Resistance 1o scaling was examined by the weight gain of samples
nested for various times in muffle furnaces in +he 900 - 1200°C
temperature rangeé. The austenite of the 10 % Cry 13 % Mn and 0.1 %C
gteel is unstable and is transformed into martensite under the ac~
tion of plastic deformation. Aluminum exerts a high ferrite~forming
action and lowers the high—resistance characteristics. Exploiting
the y-forming ability of carbon, the austenitic structure can be
gchieved in steel containing aluminum. 0.4 % of C in the presence )<

card 2/3

- —————seeeeeREEEE

APPROVED F :
OR RELEASE: 06/09/2000 CIA-RDP86-00513R000103410019-2"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000103410019-2

8/659/61,/007/000/039/044
Influence of aluminum and carbon ... D205/D303

of 2.5 % Al gives a stable austenitic structure. The resistance

of this steel (V) is higher than that of the other investigated
steels. The resistance to scaling increases sharply with an increa-
se of Al content. The increase of C up to 0.4 % lowers the resis-
tance to scaling. Purther increase of C to 0.8 % has little bearing
in this respect. Steel (V) has good heat and scale resistances up
to 700°C and can be used for durable service under stress up to
6509C; instead of Cr-Ni steel 1X18HI9T (1Kh18N9T). There are 7 fi-
gures, 1 table and 12 references: 10 Soviet-bloc and 2 non-Soviet-
bloc. The references to the English-language publications read as
follows: Brady and Baughner, Iron Age, 194, no. 7, 1959; A.d-
Schmatz, Metal Progr. 76, no. 4, 1659,
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e

Effect of aluminum and carbon on the properties of steel with
10 Y* Cr and 13 le ¥n at high temperatures. 1Issl. po zharopr.

splav, 7:319-328 '61.

(MIRA 14:11)

{Steel alloys--Metallurgy) (Metals at high temperatures)
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AUTHORS : Sharipkulov, R.S., and;;gnnxkh‘_Q‘Ao
TITLE: Investigating the effect of alloying elements on the
kinetics of decomposition of ferrite in chromium-man-
ganese stainless steel
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya po gzharoprochnym splavam, Vo 7, 1961, 362 - 369
TEXT: The present work was carried out to investigate the effect
of the following alldying elements: Mo (0,633 10525 3.69), Ti (0.2
0.42; 0.69 %), Nb (0,065 0.28; 0.84 %), Ni (0.89; 2.633 3,65 %) and

Cu (0.56; 0,81
containing: 0.1
after quenching.

Cr,

%) on the rate of decomposition of ferrite in steels
10 ~
A charge consisting of Armco

15 % Mn during tempering
iron, standard ferro-

alloys, electrolytic copper and nickel was melted in an induction

furnace. Castings (8 kg each)

were 8

haped by forging to form speci-

mens 12 mm in dia. The temperature at the beginning of forging was
1150 - 12000C and at the end 800 - 9000C. After forging, the steel
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gspecimens were quenched from 1100°C then tempered at 650 and 750°C.
The duration of tempering varied from 30 min. to 100 hrs. Investi-
gated were: 1) Hardness of the steel in the quenched state and af-
ter tempering for different times. 2) Changes in the microstructu-
re, 3) For several steel specimens only the predominating phases
were electrolytically deposited and subjected to X-ray analysis. In
order to have a better idea c¢f the effect of the concentration of a
particular alloying element on the stability of the ferrite during
the tempering of quenched steels, relative (not absolute) changes
of hardness were compared. For that purpose tempering at 750°C was
carried out for a period from O to 50 hours and the change in bard-
ness at 50 hours was taken as 100 %, The results obtained for the
above-mentioned alloying elements were tabulated. Under these con-
ditions of tempering Ti and Nb slowed down considerably the change
in hardness of the steels. In case of Nb the retardation Increased
with its concentration whereas in the case of Ti 0.42 % slowed down
and 0,69 % somewhat increased the change in hardness. Consequently,
at a given concentration of Ti in the steel the rate of decomposi-
tion of ferrite reaches a minimum at a given temperature and at a :1
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trations of an alloying element noticeable amounts of the interme-
tallic (the Laves type?phase are formed during tempering together
with the ¢-phase. If the rate of separation of this phase is higher
than that of the o-phase then the rate of decomposition of the fer-
rite measured by variation in hardness can increase with the amount
of the alloying, ferrite-forming element. 3) The austenite-forming
elements, Ni, and Cu, by decreasing the amount of the ferrite have
practically no effect on its decomposition. There are 4 figures, 1
table and 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. The
reference to the English-language publication reads as follows: H.
T. Shirley, J. Iron a. steel. Inst., 174, 1953,
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and a-solid golution to be investigated. The investigation consis-~
ting of two parts was carried out with the followin steels: 1) O %
Mo; 2) 1 % Mo; 3) 3 % Mo; 4; 5 4 Mo (part I); 5) 3 % Mo + 0,001 %
B; 6) 3 % Mo + 0.004 % B; 7) 3 % Mo + 0,008 % B (part II). Part I:
Tests carried out werel 1) Dependence of the hardness of various
gteels on the quenching temperature; 2) Microstructure after quen-
ching from 10000C; 3) Dependence of the ultimate gtrength and coI-
responding elongation on temperature in the ran e 600 - 900°C; 4)
Measurement of creep resistance at 7000 and 7507C: 5) A steel quen-
cned (from 11000C) in water, then subjected to ageing (at 750°0C)
for 10 hours was investigated for strength and ductility when test-
ed to fracture (20 -~ 900 ¢c) also for temperature dependence of the
impact strength, long-time thermal stability and long-time atrength
under & load. The results are fully discussed. Part II: According
to S.M. Vinarov (Ref. 10: Trudy MAI, no. 123, Oborongiz,; 1960) the
ability of small amounts of B to increase the heat resistance of
gteels depends on the method of jptroducing B into the steel and
the chemical composition of the latter. The steels chosen were tho-
se previously investigated in part I which showed small creep ré=
gistance. All the jnvestigated steels after quenching {from 1150°C)
card 2/3
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in eater then subjected to ageing at 700°C (for 10 hrs) had Y+ 0
structure. In order to obtain maximum information on the effect of
B at higher temperatures, the mechanical properties were investiga-
ted in the temperature range 20 - 7000C. Studied were: 1) Dependen-
ce of strength and ductility of steel with various additions of B
on the temperature; 2) Impact strength (resilience);3) Creep resis-
tance; 4) Heat resistance at 700°C. The authors concluded that
steels 1 and 2 of the austenite structure possess a much higher
heat resistance than other steels (3, 4, 5, 6, 7) having two-phase
(y + 0) structure. Molybdenum increases the heat resistance of
steels of both austenitic and two-phase structure. Alloying with Mo
in amounts which 40 not cause formation of the second phase is use~
ful. The optimum amount of Mo is that near to the saturation limit
for a given concentration of N in the steel., Additions of B improve
the heat resistance of steel. Of the alloys investigated those con-
taining 0.001 % B showed the best effect. There are 3 figures and

10 references: 9 Soviet-bloc and 1 non-Soviet-bloc. The reference
to the English-language publication reads as follows: J.T. Brown,
Metal progr., 74, 2, 1958.
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Investigating the effect of alloying elements on the kineties of
ferrite decomposition in chromium-manganese stainless steel. Issl.

. po zharopr. splav. 7:563. 569 '6l. (MIRA 14:11)
(Chromium-manganese steel--Metallography)
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Structurel -changes during the tempering of eutectoid car
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1. Institut métallurgli imeni A.A.Baykova i Metallograficheskiy
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ACCESSION NR: AT4009495 §/2509/63/000/014/0068/00717

AUTHOR:. Banny*kh, O. A.; Zudin, L 'F.;xumfx. V. L; Prokoshkin, D. A.;
Samarin, A, M. - ‘

TITLE: Properties of ferrite aluminum-iron alloys e

' SOURCE: AN SSSR. Institut metallurgil. Trudy*, no. 14, 1963, Metallurgiya,
metallovedeniye, fiziko-khimicheskiye metody* iggledovaniya, 6877

. TOPIC TAGS: aluminum alloy, iron alloy, aluminum-iron alloy, ferrite alloy, melting,
) forging, heat treatment ~
. ° . .
ABSTRACT: Some properties qf aluminum-~iron alloys. are of industrial importance, but
they are not commonly used as construction materials. “In the present work a number of
these alloys were exposed to melting, forging and heat treatment, after which they were -
studied for specific gravity, impact strength, rupture strength and plasticity under
various conditions. The chemical composition of the alloys used in the investigation is
given in Table 1 of the Enclesure. Two series of alloys were melted: one group in air
and the other in a vacuum. It was found that vacuum melting of the alloy improves the
mechanical properties, especially under high-temperature conditions. Figure 1 of the
Cord 1/6 . ' . A
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Enclosure shows the dependence of the rupture strength and plasticity of the alioy on the
aluminum content. The curves show that an increase in the aluminum content to about 15%
Increases the strength of the alloy between 20-600C; at 700C the strength does not depend
on the aluminum content. The alloy has a maximum strength and satisfactory plasticity
at 400C; the strength drops sharply and the plasticity simultaneously increases at tem-
peratures over 600 C. Aluminum-iron alloys may thus be used under stress without add-
ing a third element at temperatures below 600C. Figure 2 of the Enclosure shows that an
increase in the aluminum content in the alloy increases grain size at 1, 100C. Additional
studies on the effect of admixtures (Ti, Zr, B, Ni, W) on the properties of the Al-Fe
alloys shows that the introduction of titanium, zirconium, and boron into alloys with 10%
Al does not change the strength of the alloy. Zirconium and boron lower the scalipg -

- resistance of the ailoy while additions of nickel and tungsten to an alloy with 15% Al
lowers the strength and plasticity of the alloy. Orig. art. has: 7 figures and 6 tables.

ASSOCIATION:  Institut metallurgli, AN SSSR. (Metallurgical Institute, AN SSSR)

SUBMITTED: 00 DATE ACQ: 26Jané4 - = .. ENCL: 04
SUB CODE: MM\ ~ NO REF 50V; 008 - . OTHER: 011
Card  2/8 g |
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ACCESSION NR:  AT4008495

: . Content % — -
_A%Iloy | Ma s e . N
B Air-melted alloys :
T 4,87 0,023 0,032 0,0150 0,0048
‘2 9,80 0,004 0,005 0,0052 0,000 ° -
.7 8,70 0,010 0,047 00051 .| 0,000 .
8" 12,70 0,005 0,046 0,007 ~ | o0,0080 .,
S0 oo | 0,03 L] 0003 0,00 -
.. .. Vaouum-meltedalloys® " _ ' . .- o
& 3 10,38 <0,010 0,030 0,0031 : [~ 0,010 .=
JU A g 12,10 <0,010 0w0 | 0,006, | 0,000 -
R N Ty <0,010° 0,030 0,008 . |* 0,000 ",
ARV I 16,82 . | <0,000 | 0,030 70,0020 T o.oo&o‘é :

¢ ——te . - L N Eadadd

TABLE 1 - Chemical composition of the alloys tested.
Card 3/6 ' ' - '
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Fig. 1 - Dependence of rupture étrength and : - | : -‘
et . plasticity of alloys on al :
a~-at20C! b= at 400C; o - at 6500C; d - at 600 angy'moc “minum Q‘me
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Fig. 1 - Dependence of rupture strength and plasticity of alloys on aluminum contont
a - at 20C; b - at 400C; ¢ - at 500C; d - at 600 and "00C
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Fig. 2 ~ The dependence 406 Z
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AUTHOR: Prokoshkin, D. A.; Banny*kh, O. A.; govneristy*y. Yu. K.; Zudin; I F,

TITLE: Investigation of the phéae composition of chromium-manganese-aluminum steel {

.SOURCE: AN SSSR. nstitut metallurgii. Issledovaniya po zharoprochny*m splavam, = . |
v 10, 1963, 138-143 j

" TOPIC TAGS: steel phase composition, steel, chromium alloy, manganese alloy, o : 2
aluminum alloy, steel property carbon dependence

ABSTRACT: Chromium-nickel austenite steels are being replaced by chromium-
manganese steels, both in the SSSR and in other countries. The influence of carbon
(0.1-0.8%) and aluminum (3-7.5%) on the position of the~, (e« +¢) and ¥ phases for
steel with 10% Cr and 14% Mn was investigated at 800, 950, 1100 and 1250C. It was
shown that the content of the ferro-magnetic phase in the steel increases in direct pro-
portion to the aluminum concentration (for constant carbon content) and decreases as the
carbon content increases (for a constant aluminum content). The top concentration of
aluminum in the austenite rises together with an increase of carboen in the steel. The
carbon concentration required for complete change of the<-crystalline lattice into ¥
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remains practically the same when the aluminum content in the steel changes. The

effectiveness of aluminum for ol~formation is lowered and that of carbon for “%-formation’ i
increases as the temperature rises. Using metallographic analysis, it can be shown that : ¥
the diffusion temperature of carbides rises with an increase in the aluminum and carbon | #

content. Orig. art. has: ﬂg'ures and 2 tables.

ASSOCIATION: Institut metallurgli AN SSSR (Metallurigical Institate’ AN SSSR) ;
SUBMITTED: 00 DATE ACQ: 27Feb6d - - ENCL: 00 :

SUB CODE: ML
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BANNYKH, 0,4,; MODIN, Knh,j MODIN, S,
Electron microscopy of carbon steel having an eutectold consti-
tution after hardening and quenching. Trudy Inst. met. no,12:
106-112 '63. (MIRA 16:6)

(Steel;-uemllograph‘)r)
(B1lectron microscopy
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Double etching as a method of preparing carbon steel specimens
for electron microscopy, Trudy Inst. mst, no,128113-117 63,
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Investigating the phase constitution of chromium-mnganese-nlumimm
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Chromlum-manganese-aluminum austsnitic stesl. Ibid,:144-148
: (MIRA 17:2)
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o} . met, 6 no,12:147-151 '63,
ucheb, zav,; chern. me (MR 17:1)
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ABSTRACT: Austenitic steels with an Fe-Cr-Mn base are finding an ever=widening
range of industrial application. The authors point out that the alloying of '
- ! chromium-manganese’ steel with carbon and aluminum yields a satisfactory komplex of :
‘strength propertie$ at both normal and high temperatures. This paper gives the '
results of a study of the mechanical properties, as well as certain other proper= :
tids,of chromium-manganese=aluminum steel. Theistudy was based on an alloy of 9= !
-310% Cr and 13=15%.Mn, with a varying content of;aluminum and carbon. Strength :
ltests were made on [M=UP machines (tensile strength tests) and IP=5 machines (tests: |
ifor creep and fatigue strength). The data obtajned on short-term mechanical pro= |
_lperties Indicate that carbon definitely strengthens chromlum-manganese~aluminum . ..
isteel. An increase in plasticity results from: increasing the amount of the plas- b
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itic structural component (austenite) in the steel. The maximum is attained with a
{carbon concentration which provides for a 100% austenitic condition. An increase
;in the carbon content from 0.5 to 0.9% has no effect on the nobch toughness of the ) |
Isteel, after amealing at temperatures of 1050-1150C. At temperatures of 700-750C, ' !
isteel containing approximately 3% Al has reduced creep resistance when the carboa | ;
rcontmt Is increased over the amount necessary for the creation of a stable austenitic.
I'structure. 1In the initial condition (after amnealing), all the steels were non- | ‘
imagnetic. The long-term effect of temperature and stress led to the formation of |
jup to 34-36% ferromagnetic phase in steel with 10% Cr, 14% Mn, and 0.1%C. When 3
{ the aluminum concentration was increased from 3 to 6%, the authors noted a consid= !
ierable rise In the ultimate strength valun. This rise results from a certaln strengthen-!
-1 ing of the austenite and from a considerable reduction of the grain that occurs ;
© ' With the appearance of small quantities of ferrite phase. In the fatigue-strength -
test, failure time was shartened drastically as the aluminum concentration was in-
~creased. A sample of austenitic steel with 3% Al did not fracture after 6000 hours’
. of testing, and the total deformation was less than 1.1%. In the case of steel
with 4.5% Al, the.austenite partially decays under the influence of high tempera-
. ture deformatjon., Although this steel was non-magnetic prior to the test, it was |
| found to be about- 35% magnetic after a failure time of 134 hours. The authors con-i

clude that it is possible to obtain-a metal with satisfactory heat resistance by | Y
{ the aluminum-alloyi'ng of Fe«Cr-Mn=C austenitic 'steel., However, the aluminum con- ; (/"
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TR MR S e

Properties of ferritic iron-aluminum alloys. Trudy Inst. met. no.l4:
68=77 *63 (MIRA 17:8)

1. Chlen—korrespondent AN SSSR; otvetstvennyy redektor zhumala
"'rudy Instituta metallurgii® (for Samarin).
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Electren misroecopy of the precipitation of csarbides and the
decomposition of ferrits in KhiBG14 steel at high temperstures.
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FANNYKH, 2. S.

"Obtaining Potash by the Magnesium Method." Sub 28 Feb 47, Sci
Res Inst of Fertilizers and Insectofungicides.

Dissertations presented for degrees in science and engineering
in Koscow in 1947.
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RSN

SOV/137-58-9-18753
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 86 (USSR)

AUTHORS: Bannykh, Z.S., Sachko, A.P.

TITLE: The(IuaTty oI Metallic Potassium Obtained by the Thermal

Process, and the Behavicr of Certain Impurities Therein (O
kachestve poluchayemogo termicheskim sposobom metalliche-
skogo kaliya i povedenii nekotorykh yego primes ey)

PERIODICAL: Tr. Ural'skogo n.-i. khim. in-ta, 1957 (1958), Nr 5, pp
25-35

ABSTRACT: The thermal method of producing metallic K consists of the
. reduction of KC1 by Ca carbide at 950-1000°C in vacuo in ac-

cordance with the reaction 2KC1+CaCp= CaClp+ 2C +2K. When
metallic K is produced in this manner, the required quality of
metal (in terms of Na content, which should be < 1.5-2%) is
provided by the use of technical KC1 not inferior to Grade 1.
Removal of undissolved oxide compounds of KC1 and other in-
soluble impurities will be facilitated by the separation of metal
therefrom in the molten state by decantation.

Card 1/1 1. Alkali metals--Production 2. Alkali metals--Impurities ~ G.S.
T 3. Alkali metals--Quality control
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" Translation from: Referativnyy zhur

AUTHORS:

SR o

TITLE: Distillation of Metal

SOV/137-58-9-18876

nal, Metallurgiya, 1958, Nr 9, p 102 (USSR}
Bannykh, Z.S., Sachko, AP.

From Residues of Metallic-potassium

Production (Distillyatsiya metalla iz otkhodov proizvodstva
metallicheskogo kaliya)

PERIODICAL:
pp 81-90

ABSTRACT:
the process of
potassium production.

ployed in the investigations.

retort which is immer

1 hour 50 minutes to 2

Tr. Ural'skogo n.-i.

Laboratory and industrial investigations

sed in the furnace.
the furnace-heating and metal-distillation process ranges

him. in-ta, 1957, (1958), Nr 5,

were conducted of

distilling metal from the residues of metallic-

A vertical vacuum furnace was em-

The residues were charged into a
The total duration of
from

hours 40 minutes depending upon the

weight of the charge, the initial temperature in the furnace,
and the duration of further heating at constant temperature

after distillation of the

main mass of metal. When the residues

are charged into a furnace that has not been permitted to cool,

Card 1/2

the duration of the experiment is 1 hour 35 minutes.

The
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SOV/137-58-9-18876
' Distillation of Metal From Residues of Metallic-potassium Production

distillation of K from residues when the residual pressure in the furnace is
4 to 20 mm Hg proceeds at 415-490°C. During the distillation process the
temperature is maintained approximately constant. The recovery of metal
during this period is 5.5-6.8 g/cmzhr. The yield of metal in terms of the
weight of pure residue charged (without kerosene and paraffin) is ~40% upon
practically complete distillation. The consumption of electrical energy per
kg distilled metal is 19-25 kwh, of which 16-23 kwh goes to heat the furnace.
G.S.

. Potassium-~Production 2. Slags--Processing 3. Metals--Recovery

Card 2/2
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AUTHOR: _Bannyy, G.M. 130-10~-10/18
TITIE: Rolling Mill Men of the Works (Prokatehiki zavoda)
FERIODICAL: Metallurg, 1957, No.10, p. 22 (USSR).

ABSTRACT: The author mentions some of the rolling-mill operators
at the "Dneprospetsstal'" Works sho have distinguished them-
selves: Krylov, Makeyev, Sapronov, Yelizarov, Engineer Vasil-
yevich, Bondarenko, Fedchenko, Chernyak (photograph), Vereshchak,
Udaloy, Ryazantsev, Shvets, Manusov, Shalimov, Ukholin, ‘Hagda,
Zhekhovanov, Loktionov, Yatsenko, Guba. Fe enumerates successes
attained by the works and outlines measures taken to increase
production. He states that of the 10 000 tons of high-quality

the first five months of the year.
ASSOCIATION: "Dneprospetsstal'" Works (Zavod "Dneprospetsstal'")

AVAILABIE: Library of Congress.
Card 1/1 -
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BANNYY, Mo, inzhener-pilot Pervogo klakss

Mysteries of methods, Grazhd, av. 19 no,11:6-8 N 162

(MIRA 16:1)
yanovskoy shkoly vysshey letnoy podgotovki,
(U1'yanovak—F1ight training)

1, Nachal'nik U7!
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Production of a sell-melting agglomerate of irog ores.
L. M. Twylev and N, B._Hanuyl. " Aol acad. sei, U .R..
5., Classe se. tack, 1048, 1003-7. —The Krivol Rog ore«

cuntain up to 60 of fine staller than 10wy,
Tk\n thon greatly improve the perd
t THACE, 1t aljwsy a better the slagring

ponests theeelly insuring & suooth run of the furnacy;
it reduces the vol. of the charge thereby enabling o better
utilization of the lurnace UMY S it restisces fyel o
: he CO conen, in the Jurnace (the Cly
of the flux iv ditiven out I the urknnvmunn Processd;
aned it shuges tie loss of Beat i the exbaysy £as,
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The addu. of lime.

» 0 that the mifo Ca0.Mg():

MK, Since the limestone used in agglomera.
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tion of quarry fines which herwisc are wasted,
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Preparation of coke for blast tumaces. 1. )\f. Tsylev
aud N, I*, Banuyi(Tust. Metalturgii, Akad. NaukSSS R ).
Rull. mt)t.‘:k.&.\‘., Classe sei, tevh, 1946, 115-20,—

portatice of proper prepu, of coke for a biast furnace
sud the quality of metal js discussed. T reduce the long
of voal in the tailings, coal washing should be voinbined
with flotation.  The coke should be fractionated into 0 40
and > 40-mm. fractions. The 040 uyn, fraction should
be further 2540 mm. fractions.

, iron the ash in the
0.

“the P 0.008%, M, Hoseh
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PRITMAK, I1.A.;

hsE-, redaktor; PINROIN, I.I., redaxtor;
VAYES

7, Yo.B,, tekinicheskiy redaktor.

[lstablishing technical norms at iron and steel metallurgical enter-

rrises] Tekhnicheskoe normirovanie na predpriiatiiakh chernoi me-

tallurgii, Moakva, Gos, nauchno-tekhn, ixd-vo 11t-ry po chenot 4

tavetnod metallurgii, 1954, 78 p. (MIRA 7:10)
(Iron industry)
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BANNYY NP |
J
ROYTBURD, Lazar' Nisonovich, kandidat ekonomicheskikh nauk, dotsent;

BABNYY,N.P,, redaktor; RAVDRL!,P.G., retsanzant; AVRUTSKAYA,R.P.,
mé‘ﬁ‘fmsou.x.l., tekhnicheskiy redaktor

[Development of ferrous metallurgy in the U.S.S.R.] Razvitie
chernol metallurgii SSSR. Moskva, Gos.nauchno-tekhn. izd-vo
lit-ry po chernoi i tsvetnoi metallurgii, 1956. 123 p.

(Russia~~Metallurgy) (MIRA 9:3)
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PRIYMAK, qvan Andreyevich; RYABIN'KIY, Branislav Yakovlevich; MOSHKRVICH,
redaktor; PINEGIE, I.I., redaktor

Isay Ysvseyevich; BAERNYY N.P.,
izdatel'stva; smtﬂ“?%‘.‘&‘.’?%iunicheskiy redaktor

[The organization of steel industry] Organizatsiia matallurgichesko-
g0 proizvodstva, Pod nauchnoi red. I.A.Priimaka. Moskva, Gos,
nauchno=-tekhn. igd-vo lit-ry po chernoi i tsvetnoli metallurgii,

1956. 438 p, (MIRA 9:9)
(Steel industry)
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INMAK, Ivda lndreye;richmdaktor; AVRUTSKAYA, R.F.,
redaktor izdatel'stva; BVENSON, I.NM., tekhnicheskiy redaktor

[Pz_-i_nc_ipléi in organizing continuous production and their
application to open~-hearth furnace plants]. Osnovy organizatsii
.proizvodstvennykh potokov i organizatsiia ikh v martenovskikh
tsekhakh, Moskva, $os., nauchno-tekhn. {zd-vo 1it-ry po chernoi
1 tevetnol metallurgii, 1957. 151 p. (MIRA 10:7)
(Open-hearth process) ‘
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SOV /137-58-7-14370
Technical and Economic Effectiveness of the Use of Oxygen (cont.)

The employment of O, becomes ecohomically unprofitable at establishments
with low conversion indices and also in shops where the auxiliary shops
(other than the furnace) are not operating smoothly. The technical and eco-
nomic efficiency of O, employment will be furthered by a cheapening of o))
and an increase in the output of oxygen-making units to 20,000 m~/hr in the
case of modern open hearths.

M.P.

1. Open hearth furnaces--Performance 2. Steel--Production 3. Oxygen--Thermal effects
4. Oxygen--Economic aspects

‘Card 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000103410019-2"



"APPROVED FOR :
 FC RELEASE: 06/09/2000 CIA-RDP86-00513R000103410019
, -2

.‘.‘ SOV/137—58-8-16493
.+ Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, P 37(USSR)

AUTHORS: Aleksandrova, A.l, Ooyks, G.N., Bannyy, N.P. ,

TITLE: Manufacture of Steel From High-P Cast Iron (Proizvodstvo
stali iz vysokofosforistogo chuguna)

PERICDICAL: Sb. Mosk. in-t ctali, 1957, Vol 37, pp 281-304

ABSTRACT: An analysis of 120 experimental smeltings performcd in

metallurgical furnaces employing air with 25-30% of O2. By

employing O3 the duration of the smelting process is reduced
by 8% in the case of silica-brick furnace «rowns (SC) and by
33% in the case of furnaces with basic crowns (BC): this re-
duction in time is accomplished primarily through a fore-
shortening of the melting and finishing stages. As the content
of O3 is increased from 25 to 30%, the duration of the smelting
process diminishes continuously by 6.5-10.7% (in case of SC)
and 14-36% (in the case of BGC). Introduction of O3 into the
flame, increasing the amount of ore in the upper layers of
{riable ingredients, smelting procedures which allow slag to
remain on the bottom of the hearth - all these measures speed

Card 1/2 up the processes of slag formation, dephosphorization, and
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SOV/137-58-8-16493
Manufacture of Steel From High-P Cast Iron

saturation of slag with P,05. Compared with smelting operations per-
formed without oxygen in furnaces with SC's, the introduction of O3 into the
flame reduced the fuel consumption in furnaces with BC's by 15-18%. Annual
output of furnaces employing O; increased by 5% in the case of SC furnaces
and by 30.8% in the case of BC furnaces in comparison with BC furnaces
employing no oxygen. The production cost of steel smelted in BC furnaces
employing O; is less by 3 rubles than the cost of regular steel. Employment
of phosphate slags will reduce the production costs by 17.6 rubles. Ad-
ditional capital expenditures connected with the employment of O, can be re-
covered within approximately four years.

Ye.T.

1. Steel--Production 2. Furnaces--Operation 3. Cast iron--Properties
4. Phnsphorus--Nxidation 5. Oxygen--Performance
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BANNYY: VIKsLAY PAVhovicH

-PHASE I BOOK EXPLOITATION 413
- Bannyy, Nikolay Pavliovich

”ﬁéﬁhﬁiko-akonomioheakiye raschety v chernoy metallurgii (Technical
and Economic Estimates in Ferrous Metallurgy) Moscew, Metallurg-
izdat, 1958, 162 p. 3,200 copies printed.

Ed.: Lebedev, A,I.; Ed, of Publishing House: Avrutskaya, R.F.;
Tech, Ed.: Evenson, I.M,

PURPOSE: This book is for metallurgists and can be used as a
manual for students in metallurgical vuzes,

COVERAGE: The author of this book points out that in solving technical
problems, the extent of expenditures and capital investments con-
stitutes the criterion for the economic effectiveness of technical
improvements. With this eriterion in view, he offers methods for
evaluating economic effeotiveness and gives comparative evaluations
of various possible solutions of problems in fields of pig iron,
erude steel, and rolled stock production, A few examples of

Card 1/2
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" Teshnical and Economic Estimates (Cont,) §13

* 8olving general problems connected with the loocation of interrelated

“ industries are also given., No personalities are memtioned., There are
no .references,

- TABLE OF

SONTENT'S :
Introduction 3
Part I. Methods for Evaluating the Economle Effectiveness of
Technical Improvements 5
Part II, Examples of Technical-economic Estimates for
Ferrous Metallurgy 29
l, Genersal examples 29
2, Examples of estimates for pig iron produstion 34
3. ﬁles of estimates for crude steel and rolled
stock productions 100
4, Examples for the solution of some:.general problems 152
AVAILABLE: ILibrary of Congress
Card 2/2 G0/ad
8-5-58
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18(0) PHASE I BOOK EXPLOITATION SovV/2161
Bannyy, Nikolay Pavlovich

\

Effektivnost! primeneniya kisloroda v martenovskom proizvodstve
(Effectivensss of Using Oxygen in Open-hearth Processes) Moscow,
Metallurgizdat, 1959. 165 p. Errata slip inserted. 5,000 copies
printed.

ids.: A. I. Lebedev, and I. I, Pinegin; Tech. Ed.: V. V., Mikhaylova.

PULPOSE: This book is intended for engineering and technickl personnel
in ferrous metallurgy and may also be used by students of
metallurgical and engineering and economics vuzes in the study of
the economy of metals production.

COVERAGE: The book presents a technical and economic analyeis of
experimental investigations and industrial practices invoiving the
use of oxygen in open-hearth production of steel by the scrap and
scrap - ore processes. The author discusses the effect of using
oxygen on the basic technical and economic characteristics of open-

Card 1/ 4
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Effectiveness of Using Oxygen (Cont.) S0v/2161

hearth furnace performance, the limiting conditions for the
efficient application of oxygen, and steps being taken to improve
efficiency.. No personalities are mentioned. There are 6
references, all Soviet. ,

TABLE OF CONTENTS:

From the Author 4
Introduction 5
Ch. I. Experience Gained From the Industrial Application of

Oxygen in Open-hearth furnaces 15

Ch. II. Effectiveness of the Use of Oxygen in the Production of
Steel by the Scrap Process 36
1. Basic melting indices 36
- Duration of melting and productivity of furnaces 37
Fuel consumption in melting with the use of oxygen L2
Indices of effective yield 46
2. Steel production expenditures 47
Costs of charging materials - L7
Fuel costs 48
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Effectiveness of Using Oxygen (Cont.) SOV/2161
Relatively constant costs of the production 49
Oxygen costs 3

3. Conditions for effective use of oxygen é
L, Change in capital investment in the natlonal ecomomy with
the advent of new methods of technology 63
5. Labor input in ferrous metallurgy and other branches of in-
dustry 66
Ch. III. Effectiveness of the Use of Oxygen in the Scrap-ore
Process 70
1. Basic melting indices ) Th
Change 1n metal-charge consumption coefficients T4
Duration of melting - 75
Hourly and annual furnace productivity 81
Fuel consumption 95
Oxygen consumption and technical and economic 1ndices of
furnace operation during experimental melting 98
2. Use of oxygen for thé direct oxidation of impurities in the
" open-hearth bath 104
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Effectiveness of Using Oxygen (Cont.) S0V/2161
3. Change in the cost of steel production 110
4. Limiting conditions for the effective use of oxygen 116
5. Annual reduction in steel costs 131
6. Change in capital expenditures in the national economy in
connectlion with the application of new methods of technol- 6
ogy 13
7. Labor input in ferrous metallurgy and other branches of
industry 144
8. Melting with an increased iron content in the charge 149
Ch. IV. Ways of Increasing the Economic Efficlency of Ooxygen
Use in Open-hearth Steel Production 158
Bibliography " 166
AVAILABLE: Library of Congress
GO/bg
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ROYIBURD, Lazar' Nisonovich; VERESHCHAGIN, I,K,, prof,, doktor ekon.nsulk,
retsenzenty BANNYY, ¥,P., dotsent, kand.ekon,nsuk, red,; PINEGIN,

1.1,, red,; KLEYEMAN, M.R,, tekhn.red,

[Outline of the economic aspects of ferrous metallurgy] Ocherki
ekononikil chernol metallurgii, Moskve, Gos.nauchno-tekhn,izd-vo
1it-ry po chernoi 1 tevetnoi metallurgii, 1960, 56b p.
(MIRA 13:9)

(Steel industry-—Pinance)
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BANNYY, Nikolay Pavlovich

Ekonomika chernoy metallurgii SSSR (by) N.I'. Bannyy
(1 dr.) Moskva, Metallurgizdat, 1960.

566 p. oharts, tables.

Bibliographical footnotes.
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PHASE I BOOK EXPLOITATION S0V/5323

Bann Nikolay Pavliovich, Viktor Borisovich Brodskly, Iosif
Gr%gor'yevfcﬁ’ﬁoreIIE, Yakov Antonovich Oblomskly, Vyacheslav
Viktorovich Rikman, and Lazar' Nisonovich Roytburd

Ekonomika chernoy metallurgii SSSR (Economics of Ferrous Metallurgy
in the USSR) Moscow, Metallurgizdat, 1960, 566 p. Errata
slip inserted. 5,700 copiles printed.

Eds. (Title page): I. P. Bardin, Academician (Deceased), Ya. A.
Oblomskly, Docent, and V. V., Rikman, Docent., Ed., of Publishing
House: Ye. S. Khutorskaya; Tech. Ed.: A. I. Karasev.

PURPOSE : This textbook 1s intended for students at metallurgical
schools of higher educatilon, in divisions of metallurgy at
schools of higher technical education, and at engineering and

_ economic schools of higher technical education. It may also
be useful to engineering, technical, planning, and economic
personnel in scilentific, economic, and planning bodles, and

in industry.
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Economics of Ferrous Metallurgy (Cont.) Sov/5323

COVERAGE: The book discusses the role of ferrous metallurgy in
the Soviet nationel economy. Principal laws of the development
of ferrous metallurgy, the organization of management, planning
principles, and problems of raw-material and fuel-and-power
supply hases are examined. Considerable attention is given

to the problem of technical progress and its effect on the
economics of blast-furnace, steelmaking, and rolling production.
The development of ferrous metallurgy in the Soviet Union,
capltalist countrles, and People's Democracies is briefly de-
cribed, The introduction and Chs, 13,14, and 15 were written
by Ya. A, Oblomskly,Candidate of Economic Sciences, Docent,
Moskovskly gosudarstvennyy ekonomicheskly institut (Moscow
State Institute of Economicsg); Chs. 1,2,3,4,11 (Sections 3,%,
and 5), and 12, by I. G. Gorelik, Candidate of Economic Sciences,
Docent, Moskovskily inzhenerno-ekonomicheskiy institut (Moscow
Institute of Englneering Economic@; Chs. 5,20,21, and 22, by

L, N, Roytburd, Doctor of Economic¢ Sciences, Professor, Moscow
Institute of Engineering Economics; and Chs, 6,9, 11 (Sections

1 and 2), 18, 19,23, and 24, by N. P, Bannyy, Candidate of
Economic Sclences, Docent, Moskovskiy institut stali (Moscow

Card—2/6-
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